Hypertension is a major risk factor for cardiovascular disease in Chinese and Japanese with a low to moderate serum cholesterol level. The prevalence of hypertension is diverse in Chinese populations with different geographic region, lifestyles and cultures. The same diversity was observed in Japan in the past, but recently the regional difference has become smaller. The large decline in stroke mortality in Japan was followed by a reduction in the prevalence of hypertension and the lowering level of blood pressure. This is partly explained by various community-based hypertension control programmes. Chinese populations are now showing similar patterns as those observed in Japan. These populations
Introduction
Hypertension is a major cardiovascular disease risk factor which has a major impact on cardiovascular morbidity and mortality in low cholesterol populations such as the Chinese and the Japanese. [1] [2] [3] Japan had one of the highest stroke mortality rates three decades ago, the level then was nearly equivalent to the level prevailing in China at the present time. 4 Over the last decades, research, prevention and treatment of hypertension has been a priority in Japan and China. In China, the prevalence of hypertension has increased over the last decade, mortality from stroke has increased in the younger population, and death from ischaemic heart disease has substantially increased in all age groups. 5 In Japan, the population mean blood pressure reached its peak in the mid 1960s, then started to decline steadily along with a decline in the prevalence of hypertension and cardiovascular mortality. 6 Various studies have clearly shown the strong association of high blood pressure with cardiovascular mortality in China and Japan. Recently, the Eastern Stroke and Coronary Heart Disease Collaboration Project with cohort studies in the Chinese and Japanese populations, showed that every 5 mm Hg of diastolic blood pressure increase associated with 46%
Correspondence: Dr Hirotsugu Ueshima, Department of Health Science, Shiga University of Medical Science, Seta, Tsukinowcho, Otsu, Shiga 520-2192, Japan Received and accepted 9 April 2000 still have high proportions of undetected hypertensives and untreated patients in China. In both Chinese and Japanese, high salt consumption is one of the most important risk factors for hypertension. In addition to this, the increase in body weight, smoking and alcohol consumption in Chinese people seems to be the major factors for the increasing trends in hypertension. Control of hypertension and lowering blood pressure in the population level should be the important strategies for the prevention of cardiovascular disease in Chinese and Japanese. Journal of Human Hypertension (2000) 14, 765-769 increase of stroke risk and 27% increase of coronary heart disease (CHD). 7 Even a 2-mm Hg difference in systolic (SBP) or diastolic (DBP) blood pressure in population level would make a substantial difference in the incidence of stroke and CHD among populations in China. 8 Hypertensive patients had more than five times greater stroke risk than normotensives in a Chinese population. 9 Large-scale antihypertensive trials in China demonstrated that a moderate decrease of blood pressure, even in mild hypertensive patients, would effectively reduce stroke risk. [10] [11] [12] Cohort studies in Japan also identified hypertension or high blood pressure as an important risk factor for cardiovascular disease. 2, 3, [13] [14] [15] In this paper the current epidemiology of hypertension in China and Japan, which are in different stages of economic development, are presented.
Prevalence of hypertension
Hypertension, or high blood pressure, is not only an important determinant of other cardiovascular diseases, it is also a common health problem in China. Results of the third National Blood Pressure Survey, carried out in 1991, show that in a study population of about 900 000 people aged 15 years and more the prevalence of hypertension (SBP/DBP у140/90 mm Hg or under antihypertensive treatment) was 11%. This suggests that there may be more than 100 million people with an undesirable level of blood pressure in China at this time. 16 In Japan, the National Survey of Cardiovascular Disease conduc-ted in 1990 showed that age-adjusted prevalence of hypertension (SBP/DBP у160/95 or under antihypertensive treatment) in adults aged 30 years or more was 27.9% in men and 24.6% in women. 17, 18 If borderline hypertension is also included (SBP/DBP у140/90 mm Hg or under antihypertensive treatment), then the prevalence increases to an average of 47% for both men and women. However, in this 1990 survey, blood pressure was measured only once during mass screening, and age adjustment was done using the standard Japanese population of 1985. Since the study methodologies were different, we could not compare the rates between these two countries. In Japan, 12% of the population was over 65 years or older in 1990 and for this reason the prevalence of hypertension is very high. 19 Given the large population in China and rapid aging in the Japanese population, it is clearly evident that hypertension is and will be a major public health problem in this part of the world in the coming years.
The level of blood pressure and the prevalence of hypertension increased with age. The sharp increase occurred from 35 to 40 years of age in China and around 40-50 years in Japan. In most areas, the ageadjusted mean level of blood pressure and the prevalence of hypertension was higher in men than in women. Differences in blood pressure changed with age according to gender. In China, it was higher in men under 40 years old, remained similar between both sexes from 40 to 50 years old, and reversed after 50 years old. 16, 17 However, the differences by gender for the prevalence of hypertension and other cardiovascular diseases was much narrower in China than in any other countries. [20] [21] [22] In Japan also, blood pressure correlating to gender differences was almost similar to that of China, but in women aged 70 years or more hypertension prevalence was higher than for men in the same age group. 23 Lower levels of blood pressure and prevalence of hypertension in rural compared to urban areas were observed in both men and women, and in all age groups from two national blood pressure surveys and many other studies in China. 24 This could be due to a high fat diet as well as higher rates of obesity, heavy alcohol drinking and sedentary lifestyle in urban areas. An urban-rural difference in the prevalence of hypertension was also noted in Japanese populations, 25 however prevalence of hypertension was higher in rural areas. Previous studies in Japan showed geographical differences in the prevalence of hypertension. Higher rates were observed in the primarily rural northern part of Japan and lower rates in the western part, but recent national cardiovascular surveys do not show much geographical variation in the prevalence of hypertension. 17 One of the reasons for high blood pressure in rural Japan was due to a high salt intake in rural areas. 26 There was a remarkable difference in the level of blood pressure and the prevalence of hypertension among geographic regions in China. Generally speaking, the prevalence of hypertension was higher in the north than in the south, particularly in the Qingzang plateau region around the Tibetan and northeast areas. This can be partly explained by a higher rate of salt intake, and lower rates of intake of fresh fruits and vegetables, higher body mass index, smoking prevalence and alcohol drinking, as well as colder weather in the north than in the south. 24, [27] [28] [29] There are more than 50 ethnic minorities constituting about 8% of the total population in China. The ethnic diversity in the level of blood pressure has been noted in many studies since 1970. A higher prevalence of hypertension (у20%) has been observed in some Tibetan, Korean and Mongolian people living in the northern part of China, compared to lower prevalence in the Yi (3%) and Li (6%) people living in the southern part of the country. Different ethnic populations living in the same area had different blood pressure levels, while the same ethnic populations living in different areas had even larger differences in blood pressure levels. For example, prevalence of hypertension among Tibetan people in Lhasa was 17%, while the same ethnic people in southern part of Qinghai province was only 1.3%. 24 It seems that living conditions and lifestyle are more major determinants for blood pressure level.
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Rates of awareness, treatment and control
Rates of awareness, treatment and control for hypertension were low in China. According to the 1991 National Blood Pressure Survey, only 36% of all hypertensives (у140/90 mm Hg and under antihypertensive treatment) aware of having high blood pressure in the urban population, and 14% in the rural population. The percentage of all hypertensives under treatment was 17% in the urban and 5% in the rural population. Among all hypertensives, only 4.1% in the urban and 1.2% in the rural area had their blood pressure controlled. These low rates are attributed to minimal health education and lack of health care facilities in rural areas compared to urban areas. 27 In Japan, according to the 1990 National Cardiovascular Survey, awareness rate was 44% among hypertensives (у140/90 mm Hg and under antihypertensive treatment). 17 However, the non-treatment rate among hypertensives in the elderly age group was 35%. For the middle-aged population this increased to 60%. 31 It is a great public health challenge to decrease the non-treatment rate of diagnosed hypertension in Japan, especially in the younger population.
Major risk factors of hypertension
Apart from those unmodifiable risk factors such as age, sex, family history, and ethnic and geographic regions, the major modifiable determinants for the level of blood pressure in the Chinese population were lifestyle (cultural and habitual) and living conditions (available and affordable food and medical care and supplies). 32 A Chinese diet with lower saturated fat, which contributes to lower blood cholesterol and lower rates of coronary heart disease, has been recognised in many population studies. [33] [34] [35] However, high sodium, low potassium, low animal protein, low fresh vegetable and fruit intake in Chinese population, especially in the northern part of China due to the cold climate, poor production and economic situation, were major contributors to the high level of blood pressure and high risk of stroke. [36] [37] [38] [39] A strikingly similar situation prevailed in Japan before the 1960s, when there was high dietary salt intake and low animal protein and fat intake, with strenuous labour-intensive work and poor housing conditions. 40 All these factors may have contributed to the high blood pressure levels, especially SBP level, in that period in the Japanese population. The INTERSALT study also suggested that a higher SBP level in Japanese than in US white population may be attributable to a higher sodium intake for men and women and to a higher alcohol intake for men in Japan. 41 A restricted salt intake trial in the Tianjin population showed that blood pressure decreased substantially in both the hypertensive group and the normotensive group with a low sodium and high potassium diet. 42 Heavy alcohol drinking is also a risk factor for hypertension. [43] [44] [45] A randomised controlled trial in Japan showed that moderation of alcohol in mild hypertensives reduces blood pressure. 46 Body mass index, as a combined result from total calorie intake, physical activity and genetic factors, played an important role in determining the level of blood pressure individually and between populations in China and Japan. 8, 16, 18, 47 Even though the prevalence of being overweight and obese in these countries was not high compared to the western population, it is foreseen to become a serious problem soon due to over-nutrition and reduced physical activity both during working and leisure time as a consequence of economic transition in China. In Japan, also, body mass index is increasing in men and women, except in young women. 18 
Time trends of hypertension
Precisely estimating the time trends of hypertension is quite difficult due to differences in methodology Figure 1 Trend in systolic blood pressure for men by age group in Japan, 1956-1995.
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and definition of hypertension in the two national blood pressure surveys and many local studies carried out in China. Generally speaking, it is estimated that the prevalence of hypertension increased about 20%, mainly in mild hypertension, from 1980 to 1991. 24, 47, 48 During the last decade, most of the above-mentioned risk factors increased in the Chinese population. For example, body mass index increased by 0.5-2.1 units.
In Japan, data from the National Nutrition Survey, carried out annually since 1956, provide the opportunity to examine the time trend of blood pressure and other cardiovascular disease risk factors. The age-specific mean SBP level for men and women increased from 1956 to the mid 1960s in each age group. 49, 50 After that there was a steady declining trend in almost all age groups. The mean blood pressure declined about 9.1 mm Hg and 14.6 mm Hg in men in their 50s and 60s from 1965 to 1990 (Figure 1 ). Prevalence of systolic hypertension (SBP у180 mm Hg) in the elderly also dropped markedly from 1965 to 1990, for example from 21% to 4.2% in the 50-year-old group, and from 11% to 3.3% in the 60-year-old group. Similarly, diastolic hypertension (DBP у100 mm Hg) also declined. 28 This decline in blood pressure was largely attributed to the organised efforts of various community-based hypertension control programmes in the 1960s to prevent the epidemic of stroke at that time. The basic strategies for hypertension control included systematic blood pressure screening for detection of hypertensives, referral of high risk individuals, health education for patients, advice on healthy diet by trained personnel, and increasing community awareness of blood pressure control by reducing salt intake. After successful results of community-based hypertension control programme, the national government started supporting blood pressure screening in every prefecture after 1973. In 1982, a national Act was implemented by which every municipal government was required to conduct health screening and education for those aged 40 years or over to prevent cardiovascular diseases. 50 With all these efforts the rate of treatment of hypertension markedly increased. 50 Salt intake decreased steadily from 1972. 51 During the last decades a 2.4-gm reduction in salt consumption per capita per day was observed. 6 These efforts at the community and national level brought about a caused lower rate of hypertension prevalence in Japan. The stroke and coronary heart disease mortality also declined in parallel with the decline of mean blood pressure. 6, 50 Hypertension in China and Japan is a major public health problem but has different dimensions. With the increasing prevalence of hypertension and related factors, and low awareness, treatment and control rates in hypertensives, the burden of stroke and ischaemic heart disease in the Chinese population will increase unless health care education and an intensive intervention programme are undertaken now in the general population in China. Although tremendous successes have been achieved in reducing population mean blood pressure and cardiovascular mortality, with rapid aging of the population, the number of patients with high blood pressure will increase substantially. Controlling hypertension by screening and treatment is a formidable task given the present high rate of non-treatment. Large-scale population intervention studies are on-going in Japan to reduce the blood pressure in the intervention population by modifying lifestyle such as low sodium and high potassium diet, moderation of alcohol consumption and exercise along with smoking cessation. The result of this study will help to formulate a policy of intervention in the population for overall reduction of cardiovascular disease in Japan and in China. Diet is also an important contributing factor to population blood pressure. The INTERSALT study established salt intake as an important contributor to blood pressure. 41 INTERMAP is an international epidemiological study carried out in the USA, UK, China, and Japan with the aim of identifying dietary factors related to blood pressure. Results of this study will be helpful in identifying dietary factors associated with optimal blood pressure in different cultural settings and will be helpful in setting guidelines in these countries.
Conclusion
To prevent an epidemic of cardiovascular disease in China and to further reduce stroke with prevention of a rise in ischaemic heart disease in Japan, hypertension control by screening, treatment and primary prevention of risk factors will be an important task for physicians, public health professionals and policy makers in this region.
